We have been examining cDNA sequences for hyaluronidases from a variety of sources. In the course of such studies, we have found a collagenous domain in the hyaluronidase from bacteriophage H4489A of Streptococcus pyogenes (Hynes and Ferretti 1992) . In the sequence of this 371-amino-acid protein given below, amino acids 57-86, (underlined in fig. 1 ) contain 10 repeats of the collagenous gly-x-y triplet. The sequence also contains five proline residues, four of which are in the x position and which confer maximum stability to the collagen triple helix (Fietzek and Kuhn 1975) . In the y position are two lysines and one proline, residues that often undergo posttranslational hydroxylation in eukaryotes and help to stabilize trimeric structure. That single-stranded collagenous chains can interact with triple helices of collagen is well documented (Bhatnagar and Rapaka 1976; Ramachandran and Ramakrishnan 1976) . In the sequence there are six charged polar residues that would be available for such an interaction.
Hyaluronidase is thought to enable bacteriophage to penetrate the hyaluronic acid capsule of group A streptococci, in order to establish a productive infection. The collagenous sequence in the bacteriophage enzyme may also be a mechanism for promoting bacterial attachment to the host's collagen-containing tissues. The phage hyaluronidase can aid in dispersion of the streptococcus from the site of initial infection, thus functioning simultaneously as a virulence factor for the bacterial host (Hynes and Ferretti 1992 The underlined amino acids, 57-86, corresponding to the collagenous domains have the repeating-triplet gly-x-y motif. In addition, four of the five proline residues found in this region are in the x position, conferring maximum stability to a potential triple-helical interaction.
acetylcholinesterase, C lq, component of the complement system, pulmonary surfactant apoprotein, mannose-binding proteins, a number of mammalian lectins, type I macrophage scavenger receptor (Engel 199 1)) and human bullous pemphigoid antigen (Li et al. 1992) . Most of these noncollagen vertebrate proteins exist as trimers, with three chains forming a triple helix in the collagenous region. It is not known whether streptococcus hyaluronidase occurs in such a trimeric form. Collagenous domains in monomeric proteins can also act as spacers between functional domains (Engel 199 1). The collagens are universal in eukaryotes, present in all phyla down to the sponges (Exposito and Garrone 1990). It is the predominant extracellular component of all multicellular animals. The existence of a collagenous sequence in a prokaryote enzyme might provide insight into collagen's evolutionary origin.
